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1. INTRODUCTION 
Under the cooperation between the Soviet Union and the People's Republic of 
Mozambique the research vessel RTM NAUKA had been working for 20 days in 
Sofala Bank, with the main objective of providing information about the 
small pelagic fish stocks. 
	 Due to such short period only the southern part 
of Sofala Bank, from Zambezi river to Save river was surveyed. This area 
corresponds to the main fishing area of commercial bottom trawlers. 
During this third survey started on the 23rd of December a random stratified 
bottom trawl survey with a total of 57 fishing stations was made. 
The main purpose of this survey was the estimation of standing stocks of scad 
and mackerel and their confidence limits. Other secondary objectives were 
the collection of biological data of scad and mackerel stocks and the general 
structure and species composition of the fish community in the area surveyed. 
This report contains the results obtained during the third phase of NAUKA 
concerning the standing stock estimates, the population length structure and 
gonad development of scad and mackerel stocks and the catch composition in 
the area surveyed. 
2. PLANNING OF THE SURVEY 
With the main pupose of comparing the results of this survey with those from 
the second survey the same stratification of the area was used (Gislason and 
Sousa, in press). Only new sampling units were selected by use of a table of 
random numbers, Fig. 1. 
The number of samples planned for each stratum is presented in Table 1. 
3. DATA COLLECTION 
The methodology for data collection was the same as used in the NAUKA 
second survey (Gislason and Sousa, in press). 
4. RESULTS 
4.1. Small pelagic fish  
4.1.1. Catch composition 
Several families belong to the-group of small pelagic fish, Table 2. Family 
Carangidae was far the most important one. Also high catch rates were 
obtained for family Scombridae in areas II and III, from 20 to 40 meters 
depth. Families Clupeidae, Engraulidae and Ariommidae didn't occur at deep 
waters, from 40 to 200 meters. This feature was already found in previous 
surveys showing that these families inhabit shallow waters. A high average 
catch rate was also recorded for family Sphyraenidae, in the fishing area II. 
4.1.2. Standing stock estimate 
From 57 hauls made only five belonging to area III, from 40 to 200 meters, 
were neglected for standing stock estimates. This was due to the fact that 
some were not made in the squares previously determined or close to them and 
others because the tow duration was rather far from the standardized 60 
minutes of tow duration. Another haul was also neglected in the fishing 
area II because of tow duration. The distribution of fishing stations in the 
area surveyed is presented in Fig. 2. 
Tables 3, 4 and 5 present all the computational steps for the standing stock 
estimate of small pelagic fish. Around 21 thousand tonnes was the estimated 
value for the area surveyed with the mean catch rate of 172.81 kg per hour. 
Most of the stocks are concentrated in the fishing area where a value of 
14 thousand tonnes were estimated. Although the size of the area III from 20 
to 40 m is larger than the one from 40 to 200 meters nearly the double of 
the stock was found there. 
4.2. Decapterus russelli  
4.2.1. Geographic distribution 
The highest catch rates were obtained in the fishing area II Fig.. 3. In 
area III some small concentrations were found at depths from 40 to 200 m. 
4.2.2. Standing stock estimate 
About 13 thousand tonnes were the standing stock of D. russelli estimated, 
Table 6. The major part of the stock was found in the fishing area repre-
senting 78% of total stock size in the area surveyed. Nearly 13% of the 
stock was encountered in area III, from 40 to 200 meters. 
This is the largest stock found in this area corresponding to 61% of total 
standing stock of small pelagic fish. 
4.2.3. Length composition 
Samples were combined by two depth intervals, one from 20 to 40 meters and 
the other from 40 to 200 meters. It was hence followed the methodology 
described in NAUKA second survey (Gislason and Sousa, in press). 
Mean length was about the same in the two depth intervals but the smallest 
individuals were caugth at lower depths, Fig. 4. The size range was from 
7.5 to 21 cm total length. 
4.2.4. Gonad development 
A total of 473 individuals were analysed for sex and maturity stages. Females 
dominated the catches in the proportion 1:1.3. Most of gonads were at stage 
V (spawning) in both depth intervals considered, Table 7. 
4.3. Decapterus macrosoma 
4.3.1. Geographic distribution 
The distribution of the highest catch rates is very similar to what was 
found for D. russelli, Fig. 5. Like in previous surveys this species was 
caught in the same hauls as D. russelli although in lower quantities. 
4.3.2. Standing stock estimates 
A very small value was obtained for this species, Table 8. Only two thousand 
tonned were estimated for the area surveyed of which 1.5 thousand tonnes were 
found in the fishing area. 
4.3.3. Length composition 
Only 649 individuals were measured and the length composition by depth 
intervals determined, Fig. 6. Mean length at low depths was higher than 
the one obtained at deeper waters. Also two main modes were found in this 
distribution. This feature is not new, it occurred in previous surveys. 
The size range was from 12.5 to 20 cm total length. 
4.3.4. Gonad development 
Gonads of 239 fish were extracted and the sex and maturity stages determined. 
Males were dominant in the proportion 1:1.3, in opposition with what was 
found for D. russelli. Most of females were immatures (stage II) in both 
depth intervals and males were mainly found in stages V and VI (spawning and 
pos-spawning), Table 9. 
4.4. Other Decapterus sp. 
4.4.1. Species identification and geographic distribution 
Two other Decapterus sp. occurred in the catches, D. kurroides and D. macarellus. 
Only few specimens were caught. They usually inhabit deep waters and were 
found in area III from 40 to 200 m. However some specimens of D. macarellus  
were caught in the fishing station 39, at 37-40 m. 
4.5. Selar crumenophthalmus  
4.5.1. Geographic distribution 
Very low catch rates were obtained, Fig. 7. In only one haul made in the 
fishing area II the catch rate was higher than 20 kg per hour. No catches 
were recorded in the area III, for both depth intervals. 
4.5.2. Standing stock estimate 
A value of 261 tonnes was obtained for this species. It was only found in 
the fishing area II, Table 10. 
4.5.3. Length composition 
Samples were only collected at depths from 40 to 200 meters, Fig. 8. The 
mean length was 22.4 cm and the size range from 20 to 26 cm total length. 
4.5.4. Gonad development 
A few gonads were extracted for sex and maturity stages. Males were dominant 
in the proportion 1:1.2. Most of females were preparing for spawning (stage IV) 
while males were already at stage V, Table 11. 
4.6. Rastrelliger kanagurta  
4.6.1. Geographic distribution 
Good catches were obtained in the fishing area II, Fig. 9 . No catches were 
recorded in area III, from 40 to 200 m. 
4.6.2. Standing stock estimate 
Table 12 presents standing stock estimate. About four thousand tonnes were 
obtained for the whole area, corresponding to nearly 20% of total mall pelagic fish stocks. 
It was only distributed in areas II and III, from 20 to 40 meters. Most 
of the stock was concentrated in the fishing area II, with a total of 
2.7 thousand tonnes. 
4.6.3. Length composition 
Most of the samples collected belong to 20-40 meters depth. Only 10 
individuals from depth interval 40 to 200 meters were measured, Fig. 10 . The 
size range was from 12.0 to 23.0 cm total length. 
4.6.4. Gonad development 
Very few individuals were analysed from depth interval 40 to 200 meters. At 
depths from 20 to 40 meters most of males and females were at spawning (stage V), 
Table 13. 
4.7. Carangoides malabaricus  
4.7.1. Length composition 
A total of 339 individuals were measured and the mean lenght of 16.4 cm 
obtained at depths from 20 to 40 meters. A higher value, 18.7 cm was recorded 
for depths from 40 to 200 meters. 	 The smallest individuals were caught at 
lower depths and the largest ones were seen at deeper waters. The size range 
was from 9 to 29 cm total length, Fig. 11. 
4.7.2. Gonad development 
Some gonads were extracted. Most of males and females were at spawning 
(stage V). Males dominated the catches in the proportion 1:1.3, Table 14. 
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Table 3. Small pelagic fish. Worksheet for the computation of mean catch rate per substratum, Tss 
AREA DEPTH 
RANGE 
(m) 
Individual catch rates (Kg/hour 
at 4 knots speed) in each 
Number of non-zeros/Number 
of samples per substratum i 
m ss /nss 
Gmss 	 (V 	 (yss)/2) 	 per 
substratum i STRATUM 
i 
substratum i 
7
ssi 
II 20-200 1 148.95 3/3 2.83 
21.54 
1153.38 
2/3 107.20 4/4 3.56 
10.98 
5.04 
450.00 
4 189.40 3/3 1.29 
36.02 
38.67 
5 464.86 2/2 1.64 
54.04 
6 72.20 3/3 1.41 
352.40 
530.33 
7 3.28 3/3 1.98 
69.23 
8.92 
8 117.16 3/3 5.58 
8.72 
2090.68 
9 129.47 2/2 1.77 
12.48 
10 70.16 2/2. 1.44 
429.68 
11 1453.47 3/3 2.19 
50.84 
320.47 
12 12.00 2/3 2.63 
308.70 
III 20-40 13 293.36 3/3 1.47 
31.98 
137.10 
14 92.48 2/2 1.00 
108.72 
15 35.12 2/2 1.12 
91.20 
40-200 16 13.37 1/2 
17 0.68 3/3 7.25 
2.50 
213.17' 
18 4.00 2/3 1.15 
11.71 
19 71.33 2/2 1.57 
550.93 
20/21 9.10 2/2 1.50 
62.11 
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Table 5 Small pelagic fish. Worksheet for the computation of standing stock (tons). 
AREA DEPTH 
RANGE 
(m) 
Cst Size of each AREA 
(nm
2 
 ) 
Standing stock 
(ton) 
Confidence limites 
Upper 
(ton) 
Lower 
(ton) 
II 20-200 267.05 2425 1)4278 23998 14558 
III 20-40 108.05 1725 4109 11649 
40-200 73.75 1525 2480 6320 
II + III 20-200 166.77 5675 20866 31162 10570 
Table 6. D. russelli. Standing stock estimates (tons) 
AREA DEPTH 
RANGE 
(m) 
Cst 
Size of each 
area 
2 
(nm 	 ) 
Standing stock 
(ton) 
Confidence limits 
Upper 
(ton) 
Lower 
(ton) 
II 20-200 188.81 2425 10095 17853 2337 
III 20-40 29.46 1725 1120 1633 608 
40-200 50.09 15 25 1684 5308 
-
20-200 103.10 5675 12900 20916 14883 
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